Modipafant, a new PAF antagonist: pharmacokinetics and disposition in rat, dog and man.
1. The pharmacokinetics and disposition of modipafant, a dihydropyridine PAF antagonist, were studied in rat and dog following intravenous and oral administration of the drug or its radiolabelled analogue. In addition, the pharmacokinetics were studied in man following single administration of escalating oral doses of the drug. Modipafant is a lipophilic weak base with log D(octanol) 7.4 and pKa of 4.3 and 5.3 respectively. 2. Following intravenous administration of [14C]-modipafant to rat, radioactivity is rapidly distributed throughout the body, except for the brain. A significant amount of radioactivity (probably modipafant) is rapidly distributed to the alimentary tract, particularly in the stomach. This is believed to be due to 'ion trapping' of modipafant in the acidic environment of the upper GI tract. The re-circulated modipafant may be subject to reabsorption and/or faecal excretion. 3. Following intravenous administration to rats, systemic clearance is five times greater in the male than female. The magnitude of this difference is in keeping with the clearance of other dihydropyridines such as nilvadipine. In dog, the clearance values are similar for both sexes, as expected. In this latter species, the systemic clearance decreases 6-fold with increasing dose size, indicative of saturation of a pathway of metabolism. 4. Following oral administration over a dose range of 1-12 mg/kg, modipafant is incompletely (27-67%) bioavailable in rat and dog. In the male dog, systemic exposure to drug (AUC/infinity) increased non-linearly with dose. Following oral administration to man, absorption was rapid with a mean value for Tmax of 1 h, and Cmax's ranging non-linearly from 90 to 2100 ng/ml following dosing at 12.5 to 150 mg respectively. 5. The elimination of modipafant is characterized by short half-life (mean values for t1/2 range from 1 to 3 h). However, the nature of the receptor kinetics of modipafant (slow offset) means that the drug shows a long duration of action in spite of short pharmacokinetics at pharmacologically relevant doses. 6. Following oral and intravenous administration of 14C-modipafant to rat and dog, the majority of radioactivity (mean 92%) is recovered in the faeces. The excretion of modipafant in rat and dog is characterized by metabolism, mostly to pyridine metabolites, accounting for between 38 and 75% of total clearance, the rest being cleared as unchanged drug.